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@B^I#-^2T'^ £ ft 2> &Mmm<D O 134;fr h 2467 4 T? CDf^T-^i £ tl 

oi/g ^^c^oD-y ;b n - x?%m<D6®Lmmmw&&? z> t f a ^ s/;v«icd 

@H3^I##2-e^ $ ft & ^mUno> Z> *> 134^ 2467 * T* CD^T*^ £ *l 

lE^EMM T^$tl^^lB^J©e)t>igSS#l^e>1719^-e©igS^^$tl 

a„ 



i 
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77-f ;-^^iil^©t^t*oT, 7 J:*; 

77>f ^-^«S*ate : f'«:-&'bDNAS:ttffiL3KDNA€:iaJR'rsxS€:^ 

1 0 ] 

<fc »J 9 7 4 J - m$J&Bmm.fc*$:&tiV N A & Jffg blDNA SrEHR^SXig 

m&m. 1 1 ] 

ffl*©DNAfc, fi^*H^^CfeV^T^'D ; E-^-^Stt$:^•rDNAi:A^^$tl 
T^SDN A„ 

[»#3U 2] 

© D N A £ ^ -T 3 ^ * # - „ 

3f#3Si iaa«©DNAj^ii^©j|BIISK:#AS*iT«s-&^3St««l#. 
[»#3U 5] 

6] 

te£#tt£*&-e&s3i#£i 3-i5 ia«©^@^m#: 0 



2 
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m&m is] 

19] 
[»#3S2 1 ] 

[0 0 0 1] 
[0 0 0 2] 

<£>i!^#:T*&y, n=l©^-^lCli^7>r y n=2(D#-a-lCli^^dp^--X > n= 
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fey, mm^mimumwitz\ismz-t . tot, ^a^fim*©^* y-* 

^^fy-mo^i' hS/^3S3^o (1^6)^lcJ;oTIiR^#*n$tiSS 
[0 0 0 3] 
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- x&f&mm&w^m. ■B^j##n?^sti«r^ ;ii?os:ft677-f y 

[0 0 0 4] 

^f££&* TMolecular Cloning: A Laboratory Manual 2nd editionj (1 

989), Cold Spring Harbor Laboratory Press, ISBN 0-87969-309-6, ("Current 
Protocols In Molecular Biologyj (1987), John Wiley & Sons, Inc. ISBN 0-47 
1-50338-X, Current Protocols In Protein Science (1995), John Wiley & So 
ns, Inc.ISBN0-471-11184-8^(Z)fH^lCiiCT||ifenrtgt?^>'5 o 
[0 0 0 5] 

@B#I <D t> *» 134^ £ 2467 * T* (D i&*T* M £ tl -5 &»®I#J £ ^ "T -5 9 7 -f 
y-^^#3R3t^, BB*J«2T^3*iS&3£IB*J«:^'*-<&9 7-r 



5 
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[0 0 0 6] 

M^.^ £/-J-(Brassica juncea). -f-# % (Brassica mpus)^0Tzf ; y-f' 

3£lCi: 'jWH^tOlI^tb, «iffiratffre>««©#S£K:J: yRNA&Sr 
ffit*. ^»m^#l-tt, rfjflR©RNA«|ffi*y h&5pJJ8-T6£i:#*e£<5. 
tlfcRNA«Iffi«3^ X # 7 -/bflMRlC <fc »J RNA&EUlX U iCDRNA*^ &3i^CD*S 
KliyjKUAjt&^-tSRNASr^Iif-r*. K^Hfiftf^Kltt, rfj8£<Z)01igo dT#^A 
^IMf^ii:^§5 0 Zl©J:^JCLT»?>*lfe5KyAja&^'rSRNA^P>jifl|f 

©^ictycDNASr^-rs. m&f&mma,^ wiR<DcnM&j&*y bzwrn-t 

Siii^SS. tafEcDNAfcilMill/T, ffl#J#-&2T?a*3ft**SSK#l«:£K: 
l/TKtf-Sti-ffc^^Stifc^-y K&:/9>r v-JCM^TPCR&ff 

&^ii:K:J:y, DNAfcllfit #V*.& :& (Brass i ca juncea)fi3fe 

<Z)cDNA&#IM£ It, TSBU X h 1 C^£*l£:7°^>fV-3£4£MV^ 

rS2^'J##2 T? a* $ *l S 0) ? t> 1 2654 * T? ©JfiaSTf^ $ tl £ 

i«B!#F#e>fc£9:7-r y-^^wsRate^j ©cDNAS:*tiii,3M&'r*;ii:# 

-^'J-f>f>^7P-Al^$:3-FnDNA, -T^*)*> rgB#[##2T? 
3* 3 *l S *£ffi#J © 3 "fc # 134# £> 2467 * Tf © Jfi3£ T? * S tl S 

e.)5:577^;~^MiI^J 0DNA (Jg^T, *DNAi:iat 0 ) £if 
(if £ic&, TIBU ^ h l ©y^>f T-5i:6-C^Sti«*3SiB^3^63&**y =T 

*f|i|fa3 tlfcDNAtt TMolecular Cloning: A Laboratory Manual 2nd editionj ( 
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1989) , Co Id Spring Harbor Laboratory Press % TCurrent Protocols In Molec 
ular Biologyj (1987) , John Wiley & Sons, Inc. ISBN0-471-50338-X^lC|B«£ 

it. Invitrogenftc^TA^ a — — ytf^rV V ^StratagenefttfDpBluescr iptl I& E 

A<Di&|£6il#l0>$t!§&> F. Sanger, S.Nicklen, A. R.Coulson^\ Proceedings of Na 
tional Academy of Science U.S.A. (1977) ,74,5463K-5467K^lCgaS£ *l£ # 

— ^t-ymjl/ V — £fc<Z)ABI PRISM Dye Terminator Cycle Sequencing Ready Reacti 
on Kit&£?£ftj;g , 3-££:i:V^ 
[0 0 0 7] 















TTGGAAGAGA 


AGACGCCGCC 


GGGAATCGTC 


30mer 




TTAAGCCCCG 


GCGAGAGCTC 


TGGCCGGACA 


30mer 


-fy* v-3 


ACCAATCCAA 


AATCTCATCA 


AATAATCGCA 


30mer 




AAATAATAGG GGCAGTACAA 


ATTACACCAC 


30mer 




ATGGCTCCAC 


CGAGCGTAAT 


TAAATCCGA 


29mer 




CTAAAACTCA 


TACTTAATAG 


AAGACAAACC 


30mer 



[0 0 0 8] 

7^Mfi*8j(Z>cDNA^ y -^genomicDNA^>f ^ 'J - f - t^T^ 

i t&^^S b, ^fc. TMolecular Cloning:A Laboratory Manual 2nd ed 
itionj (1989) , Cold Spring Harbor Laboratory Press-^ IXurrent Protocols I 
n Molecular Biologyj (1987), John Wiley & Sons, Inc. ISBN0-471-50338-X^lC 



7 



ffi§E#^ 1 1-3015439 



10—351246 



/W:/y #jn-is3 ymn LTte. ^^-^A-r^"u ^V-tf-s/a^zia 

y - <Dm&*> ±mc»mm&. m^mm^mm iz *yzr\syy >o\s*-*: 

, 77-i/^fcl±^Iiif 3<Z>*>:/l^£7;i/# 

fc*DNA^7"n-^ L,TfflV%T/N-f yy **-f if- is a >SS«:fx5. ^©7j& 
iCOVvTli. D M Glovergg TDNA cloning, a practical approach. j IR 

L PRESS (1985) ISBN 0-947946-18-7 £##lC-r £ t. £ /\>f :/ V #4 H — 

J\<i-fV >IZ. -7V7\4 ^-fif-i/a>^?g[6XSSC(0.9M NaC 

1,0. 09M^ jiym). o.i~i(w/v)%sds, ioovg/miu&-V->rnMWk\\z*y7uy 

^mLX65r:x'mm^y^^^<- h-rz> B mz. 3 3Aga$tit*DNA$: 

iH^TM-o-L/, 42~68TCT?4~16l*rafi|iffi-r<&^ £lCi: *J A>f if — >3 

>f^U #>f-t?-$/3 >&CfcV^, 65~68TCICT«-T 

A^y ^Vif-^a^T^^l^fclfcyffiU i*l 
£0.1~l(w/v)%SDS£^fr2XSSC-e£fc^U $ £>lC0.1~l(w/v)5KSDS£-^&0.2XS 



11-3015439 



4f 5£ 10 — 351246 

zfu-7£mm&<D&z&gmFi*m?zwk<D*yzfi/y±(D&mz%im-?z> 

It^T^S. r<Z>£e>lCbT&ffi$;flfcDNA(Z>* y 7 l/>±©&ttlC;ffi^f £ 

rf?flfc<Z>GibcoBRL*±CE>GENE TRAPPER cDNA Positive Selection System^ 
fcDNA^>f — ktT*^>-fbL/fc*DNA ££/\-f #~>f X 

<DMiz®frb* h vzfVT\?vym&'?>f*v b\?-xzm7S-vm!&-tz>z 

, *DNA, tt^y&£l$7sbh>zfbT¥i?y : $:iftlsTm¥--Xlzm&Vf=.l 
#fcDNA, ~r&;bt5>, MVAfcyn-yi:ffiim'f4©^>Si^agB^I$:^-rs 1*^DNA 

-fc LTDNAtffU ^^-if 3 HlZ <£ y 2*iftfSI^^T^S. 

[0 0 0 9] 

^^^'J-CDNA^^tffiU 3iDNA?:Mt5^n->?:||ftb 

Tl^n->*^77-^tsy7^^ KDN A£#It-r£r iiiCck y, ^"7 

» e>tife d n a ico ^xmn&xmz ± y miss^^ei &^*r* 

$tier^ yM^j©m#e7!)^2i3#g*7?(Z)r^ y^^&sr^ jmmn 

£7S%&>±(Dftm'&Zm-tZ>Z£. BB#|#-& 1 T^$tl^>T^ 7B*B!#I©260#B 
57$ y|fti»!Ii:70XJe*J:©ffilH£S:^'rsci^, @B#I## 1 T^^tiST^ 7 



9 
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zmmzis^T. ^mm^<Dr^ smwizmlx. 2o©rutOTt'- 

, GENETIX(V7 h^a:T^I§^^±ig)^if©M^^«fy7 hS:mv%S^i: 

fc «fc y mm -t £ - £ tf-v % z> o 

[0 0 10] 

o 

[0011] 
SSiibTtt, — ««ric, T--y 

#v^#«fc<, ^>f ^-e#j^lR^«3tS:3ty«<r--y >yS»*3^3B<«i 

•^fc<^#J:<. *t^> «tH»^15J6il±50JKT*W*bV^ 3 K> 

*(HDlc3S^£* loffl7^ ygfc&n- K>tf>AU :h->>h >ICJG& 



1 0 



ffiSE^F 5 ! 2 11-3015439 
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-?-£.&m&&t>'&Tm^T. mm** at^^^y-, ^MDNA^t 

ScDNA 3tWM t. LTPCRSjS&JfrV^DN A&JfMB'rs. r£-effiv*&ft<53t 

©cDNA^^ U -^genomicDNA^ -fy V Z> Z. H tfT*g Z> . ^St& 
^f-'y-i U — i: l/TW^ TMolecular CloningtA Laboratory Manual 2nd edit 
ion j (1989) , Cold Spring Harbor Laboratory Press^ TCurrent Protocols In 
Molecular Biologyj (1987) , John Wiley & Sons, Inc. ISBN 0-471 -5 0338-X^C 

m,mi*nz>mi%<D^4 ^ y -wmmz^x^m^^t^^ y - zm^z 

„ ^;ADNAtfciicDNAttTH 7^^M4M^S§§S£ 
tlfegenomicDNA^cDNA$:$>if SZl^^-e^So JlfS© y ^ h 1 IC^$ tl 

S^y>f7- 1 £2h:$:m^Ti!3^i/j-m&<DcMk$:mM£. bTPCR&ff "5 d fC 
<fc *J, |B^#^2(OiSai##749~1215TfigKSnSlfit«ffi^J&W-r*DN A%Jf 

M:/^>f ^-£M^T^#*lfi5fetf>cDNA££IM£ L/TPCR5: 
fi 1 ^ ZliltCj: y, iB^J##4 ©Jft3SS#l~467T?atSnsaSffi^fffe^i*SDN 
A feifli-r S ifc^S. 3© J: e> IC L,T WS*lfcDNAli«#®«&*S&S£ 
IC j; y5$i§f -5 3 ^^T'^> StDNAli, TMolecular Cloning:A Laboratory Manu 
al 2nd edit ion j (1989), Cold Spring Harbor Laboratory Press % ("Current 
Protocols In Molecular Biologyj (1987) , John Wiley & Sons, Inc. ISBNO-471- 

50338-x^csa^2 ti&mn<Di3&Km * n-->m^i:^§6. m 



mil^l 1 -3 0 1 5 4 3 9 



10 — 351246 



5' 5fcSg{W±»W^©JiliJCttT>f 1 -fe>^^^'f 3' 5MB«T8& 

-fcMV'vT, M^-li. Clontech*±tf)Marathon Kit^tf>rfJ|R<Z)3f v h V* TRACE 

[0 0 12] 

*IU ^&<i:%Ra3B<z>«!llS«3RT«Wrl/*^C*»bfcft, SfcS&StifcDNA 

&ffi^TA-r 7y *V -tf-s/a y*ftte\<\ ^^n-^VA-f yy #>f x-tsdn 

fc#T£S. ±aa©*ffiK:<feytftfflStlfcDNA©*3S:3»e : ? : Jl!HijlA.«[* 
i* imSo^M^M^AW^ T*Jfc« L T % <fc I^fiiAifefc v>T# 

mte^mmiimm*. y t/w 7~y ^xt«/t> k*««#< *fe«ie<«ffis*i 



1 2 



ffifE#¥ 11-3015439 



# 
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Jfcjgt(1995), ISBN4-87962-144-7, 90-94K JC IBS £ tlSRFLP (Restrict ion Fragm 
ent Length Polymorphism)&fC^ DT?T& 5 ' ^ S„ 

[0013] 

, ##8l8itMI#i£«:*TfcVV DNA&JfMBSit*. Jgfl£ ftfc D N A £ Jj^l/AT 
AfkFMti^U 85TC-e5^|8IiIIJ»igtt«taiS:^fofeft, *±T*3SH^t* 
. i©«9">^«:^U'fen-/b«:0(v/v)X*fettlO(v/v)X^tf, Mx.«6(w/v)%^ 
5 K>!f;i/T'*^i&lC#fc-r<5>o .£©«»*»K:ttrfc)|R<Z>SSCP(Singl 
e Strand Conformation Polymorphism);g©f|^^gfr^g£^ Zl £#"e^, 
«*.tf5lC, 25TC, 37TC*JC^©M«:— 3tJC«oT«»*»S:ffJ&-5. tt& 
»»Lfe^^e>, rPIE©i*SIJCj:S«iefia5«t©*«6JCJ:yDNA€:tt 

, ri|j©PCR||^Db3-;i/j , 3tM*±, Jfc#(i99 

5), ISBN4-87962-144-7, 141-146Hf-3B<RS *l£SSCP&{C*P VXft? Zl £ £ 

[0014] 

&&-D9u-yG>mifuz%mmx*i*&. fflsi*#»%«:£jMLTft«feat 
s a* © f ii m iz%mmx*i*&. 

[0 0 15] 

#3**§SftTfcSDNA_(JSTF, #*8lJI!*83KDNAi:|B*f. ) ^fUMf £ £ <fc ^ 
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^tKn^-ifit^ (ADH) ^n^-*-, r-rJVJfrx- 

K (Ad. ML) yn^-*-, SV40<Z)M^n^E-^-, n f? 4 JIX ZfU ^ 

^tfs^fce^CNos):^ Mf>^*mate : ? : (ocs)^D i E-^ 

-^©T-DNAft^CD^M^a^E-*-, ?tjU ^^^-^Eif^f ^^-f;i/X(CaMV 

-;i/77->7>=e-7'J y-WAUSte^n^-*-, # ;i/ =r > */ > * - 

1f (CHS)*-^©:?!^-*-, Pathogenesis-related protein (PR) jftfc^- <D Z? 

QI^'J S/=->»^©:/n^-*-&fih3^**--pSUH-GYl (#^06-18977 
7) J&if$:^m-rS3i:=fe)T^^„ 

^fO^-^-lCli. J A U >^-^^it^(N0S) if(DT-DNAfi^(Z) 

->^*?-f ;^XGV1, GV2tf>#-i* *-#-&£tf>ffi^ 

[0 0 16] 

- a ^ £ W "T 5 ^ * # - iz n A b T & ffi -T S £: <fc v \ . 



1 4 
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TMolecular CloningtA Laboratory Manual 2nd editionj (1989), Cold Spri 
ng Harbor Laboratory Press^ ("Current Protocols In Molecular Biologyj ( 
1987), John Wiley & Sons, Inc. I SBNO-471-50338-X^ ICSS^£ tl Slfffl #&IC 

<fc »; tt^<fejc*A-t « ri:*^^ * # - ic * y jg««R&3 ft fcfi*£ftttSt 

Zl<Z)<ke)fCLTiiig$tl-g>*^Wa'e^-(Z)iatR||^I{CoV>T. Mx.kL L. Leh 
le and W. Tanner, Eur. J. Biochem. , 38, 103H-110H (1973) tC|E®£ft 

* h a (1— 6)ji£i§r£-fr3 b illed: »J^>f 7 -X ££f£3 -fr£|g;£rj £ 

EX-4T3(Pharmaciaf±) £ fc&pGEX-4T3(Pharmacia££) tc * n — — > ^ U #5gtE5§ 
^DNASrfljS^-rs^^X^ Kfe#6. #e>ft£v^>^ K&W*tf;*»|gHBl<>l8: 

JgtffilCffiBU 37T^|&3l#WJ&*lLfctft, ^i§;glinM0)IPTG(isopropylthio-/3- 
D-galactoside)£MJU $ f> lC5IOTig#i-£ 0 *>»4Mfr»C J: U 

^flsSrHURU #£;ft£@'fttCS#MS©l<Mga(Z>100mM Tris-HCl (pH7. 4), lm 
M EDTA, 5mM DTT(Dithiothreitol), ImM PMSF(Phenylmethylsulf onyl fluoride) 
, ImM benzamide£;&D;L % Z. ©JHSHft'SriaWiftfift^flKBranson^t) 7?jE 

tSHRfcEUR-r*. »e>ft&SB«*««:, »»S-eiOO«M Tris-HCl ( P H7. 4), 5m 
M DTT(Dithiothreitol), 0. 01% BSA % 200 fi M sucrose, 5mM iS^V^J— ;K 3 
1. 7/iM [ 14 C] sucrose fcfcSSJSJfttCflD * RjRjSJR&STTCTflgfiL/fcll, ZL 

, ±Sf%#!fiLtiHPTLC'fe^/n-^5»M^ n "7 N^b- S (MerckfrHPTLC plates ce 



ffiSE4$¥ 11-3015439 
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llulose)(CX/Ky h U n--?& J : fcT U Vy : 7K : B*Bft=60 : 40 : 30 : 3TM 
;i/M±FUJIX/W;*- • -r^-^>yT^-^>Tif-BAS-2000II)-e^*f £f&L£ 

[0 0 17] 

VtV ^A«SS*eS(4f424¥2-58917fe«fclJf#SIBS60-70080), ^Dh^7^hA 
©Xl/* hD3Kl/-2/a >^^(#B§Bg60-251887j3«fc^#^5-68575), 
A—?* 9Jl'if>j3& (#1^5-508316 £ <fc tf#|fg Hg63-258525) & if ©MS tf># 

S ic J: »J te&INl& tc # A f <& £ # *c £ * . M # - (DMA tc «£ y 7£SC 3£m 3 

J 1990^, 8SSItfc*>rx>-5 L -f v^(ISBN4-06-153513-7), 27-55HK:BB«3 
[0 0 18] 

SUBT?S*5o Mtfo&flZ&ffljUt. J. Fry, A. Barnason, R. B. Horsch^, " Tra 
information of Brassica napus with Agrobacter ium tumefaciens based vecto 
rs" „ Plant Cell Reports (1987), 6, 32lK-325HlCffi«£ JlSat-SHMIAiS 



1 6 



mftE#^ 11-3015439 

i 
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, ^.itiJJVi/ C A^ftJlTrcompetent&^SiUC l/£.Agrobacterium tumefaciens LBA 

mfc*Kf&vr=.mmjjmz £ y, fjxtfii^-A-i^^jjtY^ 
s<?*~-mAm*mm-t2>z.t.izj: y, Mtift^itt5ri:^ts= # 

izmm s ti « <t -5 **Sstc j: y y zmnmm-? z> :wts. « 

££ti#^>^(DS^£#I;U£2% sucrose, 0.7% agar &-£tf 1/2 

T*-$J *J flfc *J % $f*.W!3% sucrose, 0.7% agar, 4.5#M BA, 0.05#M 2.4-D, 3.3# 
M AgN0 3 &^tfMSJMlC#U lH^*-r-5o Zl (?) J: -5 {C L Tltf^# L/ fc^f-M t 

S„ ^#bfc^^^ffi«M^^3% sucrose, 4.5aM BA, 0 . 05 ^* M 2.4-D, 3.3 
/uK AgN0 3 , 500mg/l cefotaxime ^tfMSigiStC^ U 1 H WISSIl/TlS&lil^S,, 
mmLf=.^M£.Mffii*Mz.i£3% sucrose, 0.7% agar, 4.5 BA, 0.05 #M 2.4- 
D, 3.3/iM AgN0 3 , 100mg/l cefotaxim, 20mg/l fs± V-f t/> £^&MSig*fitC# 

u 3^e>4M^#-r^ 0 mz^mnmm : kmx.m% sucrose, 0.7% a gar , 4.5 

/*M BA, 0.05 a M 2.4-D, 100mg/l cefotaxim, 20mg/l ^^V-Y V > £-^frMSig 
if5„ i/i-hATObt^fce), S/a- h &m*.l*S% sucrose, 0.7% agar 

, 20m g /i itj^^f */y&-£msmi&Km*.mg+ 3#&4$BiaJ8*M-s. 



11-3015439 
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[0 0 19] 
[0 0 2 0] 

[HifcM] 

[0 0 2 1] 

(cDNA<Z)#j£) 

# 9*/-*- (Brass ica juncea) ®^2g§:^^T'^ fU*-£5|ft# b£» I 
sogen(~y;K:/ £20ml#nx:, $ P> < »J o^* L M$tMr£ji 

7?6, 500xg, lOfrmmfofrML, ?KJf SrEH&bfc. [IJlR;**lfc*fc«K10ml<2)>f 

y^nAV-;i/$:*D^T^b^:^ 4ncT6, sooxg ioftmMMMlsf=. a 

aCl£#D;lfco #£*l£?§?&teBIOMAG mRNA PURIFICATION KIT(PerSeptive Biosy 
stemsft: Catalog No. 8-MB4003K) £M V>T5|f$g L fc„ 

# e> tlfemRNA^^lC3M^m^- h 'J -)Ai:x^ ; SriDx.. RNA £ X # / - ;b 
ifciJSU ZLtlSrEUKLfco M?£*l£RNA£70%:i:# y -;i/t?2m^L, Zl*l£2 
OtiKDffimTkK&Ml,. cDNA^J&lC/gV^. # e> tl^RNA«260nm(Z)lS^^ 



1 8 
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cDNA-^-^lCli, Clontechfcfc <D SMART PCR cDNA Synthesis Kit£J5V\ f<T0> 

■J- # * Westar (Brass i ca napus) CDtKBS^ h %_hsE £. MM iZ L T mRNA £ 5|i§5! 
U cDNA^^r^ofco 
[0 0 2 2] 

MMM2 (^y j ; -*&f&Bmmfc*<Dmm£*a>&mmw(DMffi) 

TSEU * h 2T*mZtlZ>i&%M?Hfr bte&DMy 0 ^ J V- Lfc„ PCR&, 
Clontecht±©Advantage KlenTaq cDNA Kit&M VTA — ^>oq;W— tfc(DGene A 
mp PCR Systems 2400£:DNA Thermal Cycler Model 480-Hf&o£o _h|H"^>f 
mmmUZ. J: U#£*l£:fr^^<DcDNA£MV>TPCRMJGS;£?T o£„ 

— v h (Invitrogenf±)T*# □ >^b, /\°-3r >x;i/V-*±tf)ABI PRIS 

M Dye Terminater Cycle Sequencing Ready Reaction KitSc^gVtT i/ — 

V\ ABI*±373S DNA */- ? a:>-tJ— T^SlB^J©^*f *4f^ t=.„ 
ffigkm e> *i fc&MB#I £ & £ tc U ;* h 3 £ ti Z> &mm&Jfr & £ &&MAy° 
^V-£ffr&U mfeMl"e#e>tl^*^^^-(Brassica juncea) *West 
ar(Brassica napus) 0)cDNA£M JtfEh M«t<Z)PCR£?T o £:„ ^(Df^, Wfe 
mzj]^ (Brass ica juncea) ©cDNA7^£B!^J##2©j&X##749~1215T^ 
£*l£i£^gii#I#, Westar (Br ass ica napus) (DcVMfr £>IB#I##4<D3l^ 

## 1 ~467-e5t £ *l £ i^SiB^J #BJ! £ jWC o „ 
[0 0 2 3] 
(U*h2) 
#1 35mer 

CGATTIAAIG TITGGTGGAC IACICAITGG GTIGG 
#10RV 38mer 

CAITGIACCA TITGICAICC ITGIA(AG)CCAI TAIGTICC 
[0 0 2 4] 
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( U -X V 3 ) 
primer-1 30mer 

GTTAGGGTTC ATATGAACAC CTTCAAGCTC 
primer-2RV 26mer 
CAACGGCGAG ATCTTGCATC GTCAAC 
[0 0 2 5] 

& £ DNA >>" ^ >f V - £ L £: „ mtfcM lHmm<D Hfls IC £ *J # ^ (Brass i ca 
juncea) ^Westar (Brass ica napus)©|^£>#£>*i;£:cDNA$:, Vjf—HlZ 

J; *J CI ontech*±(Z) Marathon KitlC^t *l£ T #Zf* -tffi&Lfeo ZL<D£?iZh 

-tC^SPCR^ffofco 5' -*Sg(Z)«tSffi^lG>»*f JCtt, B-2RV % B-3RV. B-4RV p 
rimers, 3' -3M8<Z>£3£Si#f0>*MJHCfcj:B-l, B-8. B-7, B-6 primer &MV^ 0 
r©^MJ^J©^^taClontech*±<Z)Marathon KitO)^"D h =1 -;WC^I DTff o 
o ^^^-^(Brassica juncea) ^P>ttBB^J##2^S*lSK^, ^* 

# ^Westar (Brass ica napus) ^ P> teIB#J##4-e^£ tlSIB^J*^ bfrt & o fc' 

o 

[0 0 2 6] 

( y * h 4 ) 

B-2RV 30mer 

GGATTCGACA CAAACCGCCA CGTCATCGTC 
B-3RV 27mer 

CCACGTGCAC CACCCGAACT TATCGAC 
B-4RV 30mer 

AACATCGATA CCATCGGAGT CATGTCCAAT 
B-1 30mer 

GTTAGGGTTC ATATGAACAC CTTCAAGCTC 
B-8 29mer 
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TCTACGTCTG GCACGCGCTT TGCGGCTAC 
B-7 31mer 

GTTGACGTCA TCCACATATT GGAGATGTTG T 
B-6 29mer 

GTTATCGCTA GCATGGAGCA CTGTAATGA 
[0 0 2 7] 

lo*V^T , J^ h 5T?^£;ft£&aiE#[CDDNA^-fV-£-£j&bfc, > PCRtt^M« 
2tmmiZitj^iy±(Dc DNA5:M^tffofe s *l£ D N A &SaclT?^f$T 

U IHD<SacIT^W®fbfe^^^-pBI121(-)i:HtflBDNAi:§:, Ligation Kit( 
^.M&^Zm^T^Jtf-tsHyVfco ^^^-pBI121(-)», ^^X^KpBII 
21(Clontech*±)£BamHIi:SacI£:T^#TL, h 6 -£^£*l£i&SBiJ?!l;fr 

CD35S^ n ^ - # - IC *f b «Tfg tfil JC A 3 ft fc ^ # # - SrBjRS-Sac (+) 
-121££^tf, ^|Bl{C#A3tl3t^^ #-&Bj RS-Sac(-) -121 £ £ o 
[0 0 2 8] 
( U X h 5 ) 
SacI-BjN 35mer 

AACGAGCTCA ATCCAAAATC TCATCAAATA ATCGC 
SacI-BjintRV 25mer 
ACAATAGTTG AGGGCGGAAG AGTAG 
[0 0 2 9] 
( y X h 6 ) 
BamSac-(+) 1 inker 25mer 



2 1 



miE#¥ 11-3015439 



10-351246 



GATCGAGCTCGTGTCGGATCCAGCT 
BamSac-(-) linker 17mer 
GGATCCGACACGAGCTC 
[0 0 3 0] 
( U * h 7 ) 
35S-3 30mer 

CCTCCTCGGA TTCCATTGCC CAGCTATCTG 
B-2RV 30mer 

GGATTCGACA CAAACCGCCA CGTCATCGTC 
B-8 29mer 

TCTACGTCTG GCACGCGCTT TGCGGCTAC 
[0 0 3 1 ] 

£M9i4rGf&& h f=.s<V # -BjRS-Sac(+)-121 £B jRS-Sac(-)-121 V^T 7 if 
n;^f'J V&mWtJSmiZj: y;2j^S/-J-(Brassica juncia) ©iSSi&flo tc 

o 

MMW^ftWl b f^2MM(Dzf^ 7. ^ FB jRS-Sac (+) -121 1 B jRS-Sac (-) -121# * 
iZ <fc o T, & €> ft* C ifclfcft is V A^aifcompetent fctftfglC L fcAgrobacter i 
urn tumefaciens(LBA4404^: U "7T >lf ^ h l^^" h V>f $rJ^S^ 

(neomycin phosphotransf erase: NPTI I) IZ <fc *j tiS jbrj- v>f */ls\zM~t& 

d £ IC J: y ft & tlfe. 
#£*lfcT £*D A^^y ?A©^S^t&ft(Agrobacterium tumefaciens LBA 
4404#fc:RifR, SmR) £ U 7 T > tf i/>50ytt 1/ml, 2/ >25 /t 1/ml fc-g-frLB 

««n?28Tcr-M«*«L/, m%tir~wmz&TizmmitftZs5miz&z>%^i/ 
i-<Dmn^mizm^ 0 

iJ^t/±m^Z% sucrose, 0.7% agar&-£m/2MSI&«JCjfcS#iILfc. 1« 
Wife. ^Ufeftl^^fc^ffiSr^^T-WyBty, 3% sucrose, 0.7% agar, 4 
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.5/ttM BA % 0.05/tiM 2.4-D, 3.3/i M AgNOgSr^tfJlSigifijC^ U 1 B H9itf*g# b £ 

#U 33^&4Hlffli»ilLfe- ^#Lfe^hS#!ti3% sucrose, 4.5#M BA, 0.0 
5/tiM 2.4-D, 3.3 AtM AgNOg, 500mg/l cef otaximf &tiVSmi&tZ& U 
»l,&#&Bfc«Ofc. I^IltfltlffiM sucrose, 0.7% agar, 4.5aM BA 
, 0.05/aM 2.4-D, 3.3#M AgNOg, 100mg/l cefotaxim, 20mg/l 

<smsmmz®h, 3frbmmmmvt=. a ikiz+mummzzx sucrose, 0.7% a 

gar, 4.5/iM BA, 0.05#M 2.4-D, 100mg/l cefotaxim, 20mg/l i/ls £ 

m*MmVfe 0 i/a-h^bTtfcf), */o.-h£356 sucrose, 0.7% agar 

, 20mg/i btji-v-r t/yit^msmmzmx.Mg. w*>mtG&mm't& B mmtk 

o 

[0 0 3 2] 

i. m$mm: 

jftte^tf>cDNA<Z>J&»gB#J Sra^ „ 

3. ffi^!J#^-3: 

4. @B3Wf4: 
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5 . V 7, V 1 : 

3fc3?8 IC a £ ft ffl ®iSaR5!£f £ 2f& £ r £: # T* £ £ 0 
6 . 'JXh2 : 

fgMT?se»nfc*Sttcinb©ffl^s:DNA^©iRK:fflv^feifc%^-r 

o ftfc, ^^-T-7-##cD^lcfB«co trvj iir©y^-f •^-#7>^'fe>;*© 

7 . U X h 3 : 
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8. UXh4 : 

trvj liro^-f 7-^7>ft>xWK^e3^^t, 

9 . U * K 5 : 

^7>fV-t&6„ SacHBjintRV«lg^j##2 {C^3^-5igS##1164^e)1188JC 

*b ^ -r § i&mmm & § t > ^ -fe > x ^ -r v - t? & & „ 

10. 'J7h6 : 

5. Z.<D7#Zf* - «M^5CMRS^BamHI H Sad <Z>tJ®r3P&<Z>tf5*5Mis £^ b 
, -*^DNAfIgclCBamHIi:SacI©^SB^J$:#O 0 

11. 'J X h 7 : 

y-x^^^t>e^■(Z)^fA^lnIcD^^t^^cmv^^^^-fv-T^s 0 35s-3«35s 

-5f593#»£622£ -e^^$tl-5^S@H^J^e> &<5 7>f t^X^-f?-, B-8& 
2 1 llOfr e> 1 138 * T? iZjjk ts *l Z &.l&gffifria & <5 "fe > X ^ 

[0 0 3 3] 



ffiiE^sp. 11-3015439 



10 — 351246 



SEQUENCE LISTING 

<110> Sumitomo Chemical Company Limited 

<120> Raffinose synthetase genes 

<130> P149843 

<150> JP 10/120551 
<151> 1998-4-30 

<160> 4 

<210> 1 
<211> 777 
<212> PRT 

<213> Brass ica juncea 
<400> 1 

Met Ala Pro Pro Ser Val He Lys Ser Asp Ala Ala Val Asn Gly He 

5 10 15 

Asp Leu Ser Gly Lys Pro Leu Phe Arg Leu Glu Gly Ser Asp Leu Leu 

20 25 30 

Ala Asn Gly His Val Val Leu Thr Asp Val Pro Val Asn Val Thr Val 

35 40 45 

Thr Ala Ser Pro Tyr Leu Ala Asp Lys Asp Gly Glu Pro Val Asp Ala 

50 55 60 

Ser Ala Gly Ser Phe He Gly Phe Asn Leu Asp Gly Glu Pro Arg Ser 

2 6 tHIE#¥ 11-3015439 
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Arg His Val Ala Ser lie Gly Lys Leu Arg Asp lie Arg Phe Met Ser 

85 90 95 

He Phe Arg Phe Lys Val Trp Trp Thr Thr His Trp Val Gly Ser Lys 

100 105 110 

Gly Ser Asp He Glu Asn Glu Thr Gin He He lie Leu Glu Asn Ser 

115 120 125 

Gly Ser Gly Arg Pro Tyr Val Leu Leu Leu Pro Leu Leu Glu Gly Ser 

130 135 140 

Phe Arg Ser Ser Phe Gin Pro Gly Glu Asp Asp Asp Val Ala Val Cys 
145 150 155 160 

Val Glu Ser Gly Ser Thr Gin Val Thr Gly Ser Glu Phe Arg Gin Val 

165 170 175 

Val Tyr Val His Ala Gly Asp Asp Pro Phe Lys Leu Val Lys Asp Ala 

180 185 190 

Met Lys Val Val Arg Val His Met Asn Thr Phe Lys Leu Leu Glu Glu 

195 200 205 

Lys Thr Pro Pro Gly He Val Asp Lys Phe Gly Trp Cys Thr Trp Asp 

210 215 220 

Ala Phe Tyr Leu Thr Val Asn Pro Asp Gly Val His Lys Gly Val Lys 
225 230 235 240 

Cys Leu Val Asp Gly Gly Cys Pro Pro Gly Leu Val Leu lie Asp Asp 

245 250 255 

Gly Trp Gin Ser He Gly His Asp Ser Asp Gly He Asp Val Glu Gly 

260 265 270 

Met Ser Cys Thr Val Ala Gly Glu Gin Met Pro Cys Arg Leu Leu Lys 

275 280 285 

Phe Gin Glu Asn Phe Lys Phe Arg Asp Tyr Val Ser Pro Lys Asp Lys 
290 295 300 



ffi!E#32 11-3015439 



10 — 35 1246 



Asn Glu Val Gly Met Lys Ala Phe Val Arg Asp Leu Lys Glu Glu Phe 
305 310 315 320 

Ser Thr Val Asp Tyr lie Tyr Val Trp His Ala Leu Cys Gly Tyr Trp 

325 330 335 

Gly Gly Leu Arg Pro Gly Ala Pro Thr Leu Pro Pro Ser Thr He Val 

340 345 350 

Arg Pro Glu Leu Ser Pro Gly Leu Lys Leu Thr Met Gin Asp Leu Ala 

355 360 365 

Val Asp Lys lie Val Asp Thr Gly lie Gly Phe Val Ser Pro Asp Met 

370 375 380 

Ala Asn Glu Phe Tyr Glu Gly Leu His Ser His Leu Gin Asn Val Gly 
385 390 395 400 

He Asp Gly Val Lys Val Asp Val He His He Leu Glu Met Leu Cys 

405 410 415 

Glu Lys Tyr Gly Gly Arg Val Asp Leu Ala Lys Ala Tyr Phe Lys Ala 

420 425 430 

Leu Thr Ser Ser Val Asn Lys His Phe Asp Gly Asn Gly Val He Ala 

435 440 445 

Ser Met Glu His Cys Asn Asp Phe Met Phe Leu Gly Thr Glu Ala He 

450 455 460 

Ser Leu Gly Arg Val Gly Asp Asp Phe Trp Cys Thr Asp Pro Ser Gly 
465 470 475 480 

Asp He Asn Gly Thr Tyr Trp Leu Gin Gly Cys His Met Val His Cys 

485 490 495 

Ala Tyr Asn Ser Leu Trp Met Gly Asn Phe He Gin Pro Asp Trp Asp 

500 505 510 

Met Phe Gin Ser Thr His Pro Cys Ala Glu Phe His Ala Ala Ser Arg 

515 520 525 

Ala He Ser Gly Gly Pro lie Tyr He Ser Asp Cys Val Gly Gin His 
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530 535 540 

Asp Phe Asp Leu Leu Lys Arg Leu Val Leu Pro Asp Gly Ser He Leu 
545 550 555 560 

Arg Cys Glu His Tyr Ala Leu Pro Thr Arg Asp Arg Leu Phe Glu Asp 

565 570 575 

Pro Leu His Asp Gly Lys Thr Met Leu Lys He Trp Asn Leu Asn Lys 

580 585 590 

Tyr Thr Gly He lie Gly Ala Phe Asn Cys Gin Gly Gly Gly Trp Cys 

595 600 605 

Arg Glu Thr Arg Arg Asn Gin Cys Phe Ser Gin Cys Val Asn Thr Leu 

610 615 620 

Thr Ala Thr Thr Asn Pro Lys Asp Val Glu Trp Asn Ser Gly Asn Asn 
625 630 635 640 

Pro He Ser Val Glu Asn Val Glu Glu Phe Ala Leu Phe Leu Ser Gin 

645 650 655 

Ser Lys Lys Leu Val Leu Ser Gly Pro Asn Asp Asp Leu Glu He Thr 

660 665 670 

Leu Glu Pro Phe Lys Phe Glu Leu He Thr Val Ser Pro Val Val Thr 

675 680 685 

He Glu Gly Ser Ser Val Gin Phe Ala Pro He Gly Leu Val Asn Met 

690 695 700 

Leu Asn Thr Ser Gly Ala He Arg Ser Leu Val Tyr His Glu Glu Ser 
705 710 715 720 

Val Glu He Gly Val Arg Gly Ala Gly Glu Phe Arg Val Tyr Ala Ser 

725 730 735 

Arg Lys Pro Ala Ser Cys Lys lie Asp Gly Glu Val Val Glu Phe Gly 

740 745 750 

Tyr Glu Glu Ser Met Val Met Val Gin Val Pro Trp Ser Ala Pro Glu 
755 760 765 
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Gly Leu Ser Ser He Lys Tyr Glu Phe 
770 775 777 

<210> 2 
<211> 2690 
<212> DNA 

<213> Brassica juncea 

<220> 
<221> CDS 

<222> (134) ... (2467) 
<400> 2 

accaatccaa aatctcatca aataatcgca attaggggaa gtttacaaga ttcatcatct 60 
ccgttactat ataactacgc tcttcttcct tcgcctaatc caacttaacc taaaaaccac 120 
tctatcagcg aaa atg get cca ccg age gta att aaa tec gat get gca 169 
Met Ala Pro Pro Ser Val He Lys Ser Asp Ala. Ala 

5 10 
gtc aac ggc att gac etc tec gga aag ccg ctt ttc egg eta gag ggt 217 
Val Asn Gly He Asp Leu Ser Gly Lys Pro Leu Phe Arg Leu Glu Gly 

15 20 25 

tec gat etc eta gee aat ggt cac gtt gtc tta ace gat gta ccg gtt 265 
Ser Asp Leu Leu Ala Asn Gly His Val Val Leu Thr Asp Val Pro Val 

30 35 40 

aac gtg act gtc act get tea cct tac eta get gac aaa gac gga gaa 313 
Asn Val Thr Val Thr Ala Ser Pro Tyr Leu Ala Asp Lys Asp Gly Glu 
45 50 55 60 

ccg gtt gac gee tec get ggt tea ttc ate ggg ttt aat etc gac ggt 361 
Pro Val Asp Ala Ser Ala Gly Ser Phe He Gly Phe Asn Leu Asp Gly 

3 0 ffi§E^¥ 11-3015439 
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gag cca cga age cgc cac gtg gcg tec ate ggt aaa etc agg gat att 409 

Glu Pro Arg Ser Arg His Val Ala Ser He Gly Lys Leu Arg Asp He 

80 85 90 

cga ttc atg age ata ttc cgt ttc aag gtt tgg tgg act act cac tgg 457 

Arg Phe Met Ser lie Phe Arg Phe Lys Val Trp Trp Thr Thr His Trp 

95 100 105 

gtc ggt tec aaa gga tec gac ate gag aac gag acc cag ate ate ate 505 

Val Gly Ser Lys Gly Ser Asp He Glu Asn Glu Thr Gin He He He 

110 115 120 

etc gag aac tec ggg teg ggt cgt cct tat gtt ctt ctt ctg ccg ctt 553 

Leu Glu Asn Ser Gly Ser Gly Arg Pro Tyr Val Leu Leu Leu Pro Leu 

125 130 135 140 

ctt gaa ggc tct ttc cgt tea tec ttt cag cct ggg gaa gac gat gac 601 

Leu Glu Gly Ser Phe Arg Ser Ser Phe Gin Pro Gly Glu Asp Asp Asp 

145 150 155 

gtg gcg gtt tgt gtc gaa tec ggg teg acc cag gtg acc ggg teg gag 649 

Val Ala Val Cys Val Glu Ser Gly Ser Thr Gin Val Thr Gly Ser Glu 

160 165 170 

ttt cgt caa gtt gtg tat gtt cac gee gga gac gat ccg ttc aag etc 697 

Phe Arg Gin Val Val Tyr Val His Ala Gly Asp Asp Pro Phe Lys Leu 

175 180 185 

gtg aaa gac gcg atg aag gtg gtt agg gtt cat atg aac acc ttc aag 745 

Val Lys Asp Ala Met Lys Val Val Arg Val His Met Asn Thr Phe Lys 

190 195 200 

etc ttg gaa gag aag acr ccg ccg gga ate gtc gat aag ttc ggg tgg 793 

Leu Leu Glu Glu Lys Thr Pro Pro Gly He Val Asp Lys Phe Gly Trp 

205 210 215 220 

tgc acg tgg gat gcg ttt tat ttg acg gtg aac cct gac gga gtt cat 841 

3 1 ffi$E#¥ 11-3015439 
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Cys Thr Trp Asp Ala Phe Tyr Leu Thr Val Asn Pro Asp Gly Val His 

225 230 235 

aag ggt gtt aag tgt etc gtc gac ggt ggt tgt ccg ccg gga ttg gtc 889 

Lys Gly Val Lys Cys Leu Val Asp Gly Gly Cys Pro Pro Gly Leu Val 

240 245 250 

eta ate gac gac ggt tgg caa teg att gga cat gac tec gat ggt ate 937 

Leu lie Asp Asp Gly Trp Gin Ser He Gly His Asp Ser Asp Gly He 

255 260 265 

gat gtt gaa ggg atg agt tgt acc gtc gee ggg gag caa atg cct tgc 985 

Asp Val Glu Gly Met Ser Cys Thr Val Ala Gly Glu Gin Met Pro Cys 

270 275 280 

agg ctt ctg aaa ttt caa gag aac ttc aag ttc aga gac tac gtc tct 1033 
Arg Leu Leu Lys Phe Gin Glu Asn Phe Lys Phe Arg Asp Tyr Val Ser 
285 290 295 300 

ccg aaa gac aaa aac gaa gtc ggg atg aaa get ttc gtc aga gat ctg 1081 

Pro Lys Asp Lys Asn Glu Val Gly Met Lys Ala Phe Val Arg Asp Leu 

305 310 315 

aaa gaa gaa ttc tec acc gtt gat tac ate tac gtc tgg cac gcg ctt 1129 

Lys Glu Glu Phe Ser Thr Val Asp Tyr He Tyr Val Trp His Ala Leu 

320 325 330 

tgc ggc tac tgg ggt ggt ctt cgt ccc gga get cct act ctt ccg ccc 1177 

Cys Gly Tyr Trp Gly Gly Leu Arg Pro Gly Ala Pro Thr Leu Pro Pro 

335 340 345 

tea act att gtc egg cca gag etc teg ccg ggg ctt aag ttg acg atg 1225 

Ser Thr He Val Arg Pro Glu Leu Ser Pro Gly Leu Lys Leu Thr Met 

350 355 360 

caa gat etc gec gtt gat aag att gtc gat acc gga ate gga ttc gtc 1273 

Gin Asp Leu Ala Val Asp Lys He Val Asp Thr Gly He Gly Phe Val 
365 370 375 380 

3 2 ffi§E#¥ 11-3015439 
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teg ccg gac atg gcg aat gag ttt tac gaa ggt ctt cac tct cat ctt 1321 
Ser Pro Asp Met Ala Asn Glu Phe Tyr Glu Gly Leu His Ser His Leu 

385 390 395 

caa aac gtc ggt att gac ggc gtt aaa gtt gac gtc ate cac ata ttg 1369 
Gin Asn Val Gly He Asp Gly Val Lys Val Asp Val He His He Leu 

400 405 410 

gag atg ttg tgc gag aaa tat ggc ggg aga gta gac ttg get aaa get 1417 
Glu Met Leu Cys Glu Lys Tyr Gly Gly Arg Val Asp Leu Ala Lys Ala 

415 420 425 

tac ttc aag gcg tta act tec tea gtg aat aag cat ttt gac ggt aac 1465 
Tyr Phe Lys Ala Leu Thr Ser Ser Val Asn Lys His Phe Asp Gly Asn 

430 435 440 

ggc gtt ate get age atg gag cac tgt aat gat ttc atg ttc ctt gga 1513 
Gly Val He Ala Ser Met Glu His Cys Asn Asp Phe Met Phe Leu Gly 
445 450 455 460 

acc gaa gee ate tct eta ggt cgt gtc ggt gat gac ttt tgg tgc acg 1561 
Thr Glu Ala He Ser Leu Gly Arg Val Gly Asp Asp Phe Trp Cys Thr 

465 470 475 

gat cca tea ggc gac ata aac ggc aca tat tgg ctg caa gga tgc cac 1609 
Asp Pro Ser Gly Asp He Asn Gly Thr Tyr Trp Leu Gin Gly Cys His 

480 485 490 

atg gtc cac tgt gee tac aac agt ctt tgg atg gga aat ttc ate cag 1657 
Met Val His Cys Ala Tyr Asn Ser Leu Trp Met Gly Asn Phe He Gin 

495 500 505 

cct gat tgg gac atg ttt cag tec aca cat cct tgt get gag ttc cat 1705 
Pro Asp Trp Asp Met Phe Gin Ser Thr His Pro Cys Ala Glu Phe His 

510 515 520 

get get tct cgt gee ate tec ggt ggg ccc att tac ate age gat tgt 1753 
Ala Ala Ser Arg Ala He Ser Gly Gly Pro He Tyr He Ser Asp Cys 

3 3 ffilE^ 5 ? 11-3015439 
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525 530 535 540 

gtg ggc cag cac gat ttc gat etc ttg aag cga etc gtc ttg cct gac 1801 

Val Gly Gin His Asp Phe Asp Leu Leu Lys Arg Leu Val Leu Pro Asp 

545 550 555 

ggt teg att ttg agg tgt gag cac tat gca etc cca act cgt gac cgt 1849 

Gly Ser He Leu Arg Cys Glu His Tyr Ala Leu Pro Thr Arg Asp Arg 

560 565 570 

etc ttt gaa gac cct ctt cat gat ggc aaa acc atg etc aag att tgg 1897 

Leu Phe Glu Asp Pro Leu His Asp Gly Lys Thr Met Leu Lys He Trp 

575 580 585 

aac ttg aac aag tac act gga att att gga gca ttc aac tgc caa gga 1945 

Asn Leu Asn Lys Tyr Thr Gly He He Gly Ala Phe Asn Cys Gin Gly 

590 595 600 

gga gga tgg tgc aga gaa acc cga cgc aac caa tgc ttc tec caa tgc 1993 

Gly Gly Trp Cys Arg Glu Thr Arg Arg Asn Gin Cys Phe Ser Gin Cys 
605 610 615 620 

gtt aac acg tta acc gee aca aca aat cct aag gac gtt gaa tgg aac 2041 

Val Asn Thr Leu Thr Ala Thr Thr Asn Pro Lys Asp Val Glu Trp Asn 

625 630 635 

agt ggg aac aac cca ate tec gtt gaa aac gtt gaa gag ttt get ttg 2089 

Ser Gly Asn Asn Pro He Ser Val Glu Asn Val Glu Glu Phe Ala Leu 

640 645 650 

ttc ttg tct cag tct aag aag ctt gtg ttg tct gga cca aac gat gat 2137 

Phe Leu Ser Gin Ser Lys Lys Leu Val Leu Ser Gly Pro Asn Asp Asp 

655 660 665 

etc gag ate act ttg gag cct ttc aag ttt gag eta ate act gtc tea 2185 

Leu Glu He Thr Leu Glu Pro Phe Lys Phe Glu Leu He Thr Val Ser 

670 675 680 

cca gtt gtc act att gag ggt agt teg gtt cag ttt get cca ate gga 2233 
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Pro Val Val Thr He Glu Gly Ser Ser Val Gin Phe Ala Pro He Gly 

685 690 695 700 

ttg gtt aac atg eta aac act age ggt gca att cga tec ttg gtg tat 2281 

Leu Val Asn Met Leu Asn Thr Ser Gly Ala He Arg Ser Leu Val Tyr 

705 710 715 

cat gag gaa tec gtt gag att gga gtt cgt ggt get gga gag ttc agg 2329 
His Glu Glu Ser Val Glu He Gly Val Arg Gly Ala Gly Glu Phe Arg 

720 725 730 

gtt tat gca tea agg aaa cct gcg age tgc aaa att gat ggt gaa gtt 2377 
Val Tyr Ala Ser Arg Lys Pro Ala Ser Cys Lys He Asp Gly Glu Val 

735 740 745 

gtt gag ttt gga tac gaa gag tea atg gtg atg gtt caa gtg cct tgg 2425 
Val Glu Phe Gly Tyr Glu Glu Ser Met Val Met Val Gin Val Pro Trp 

750 755 760 

tct gca ccc gag ggt ttg tct tct att aag tat gag ttt tag agtttccga 2476 
Ser Ala Pro Glu Gly Leu Ser Ser He Lys Tyr Glu Phe 
765 770 775 

aggtgettat ttgtatcctt ctaaactcct taattatgag ctccgtgccg tttctttttc 2536 
tatatggttt ctgagagtga acatctaata tttacccact agggtataat tattggcttt 2596 
taagtgattt gtttttgaac tgtttttagt ggtgtaattt gtactgcccc tattattttt 2656 
catatttatt tgtgaaagat aaaaaaaaaa aaaa 2690 

<210> 3 
<211> 577 
<212> PRT 

<213> Brass ica napus 
<400> 3 

Leu Glu Glu Lys Thr Pro Pro Gly He Val Asp Lys Phe Gly Trp Cys 
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5 10 15 

Thr Trp Asp Ala Phe Tyr Leu Thr Val Asn Pro Asp Gly Val His Lys 

20 25 30 

Gly Val Lys Cys Leu Val Asp Gly Gly Cys Pro Pro Gly Leu Val Leu 

35 40 45 

He Asp Asp Gly Trp Gin Ser He Gly His Asp Ser Asp Gly He Asp 

50 55 60 

Val Glu Gly Met Ser Cys Thr Val Ala Gly Glu Gin Met Pro Cys Arg 
65 70 75 80 

Leu Pro Lys Phe Gin Glu Asn Phe Lys Phe Arg Asp Tyr Val Ser Pro 

85 90 95 

Lys Asp Lys Asn Glu Val Gly Met Lys Ala Phe Val Arg Asp Leu Lys 

100 105 110 

Glu Glu Phe Ser Thr Val Asp Tyr He Tyr Val Trp His Ala Leu Cys 

115 120 125 

Gly Tyr Trp Gly Gly Leu Arg Pro Gly Ala Pro Thr Leu Pro Pro Ser 

130 135 140 

Thr He Val Arg Pro Glu Leu Ser Pro Gly Leu Lys Leu Thr Met Gin 
145 150 155 160 

Asp Leu Ala Val Asp Lys lie He Asp Thr Gly He Gly Phe Val Ser 

165 170 175 

Pro Asp Met Ala Asn Glu Phe Tyr Glu Gly Leu His Ser His Leu Gin 

180 185 190 

Asn Val Gly He Asn Gly Val Lys Val Asp Val He His He Leii Glu 

195 200 205 

Met Leu Cys Glu Lys Tyr Gly Gly Arg Val Asp Leu Ala Lys Ala Tyr 

210 215 220 

Phe Lys Ala Leu Thr Ser Ser Val Asn Lys His Phe Asp Gly Asn Ala 
225 230 235 240 



3 6 



&$E#5p 11-3015439 



10 — 351246 



Val He Ala Ser Met Glu His Cys Asn Asp Phe Met Phe Leu Gly Thr 

245 250 255 

Glu Ala He Ser Leu Gly Arg Val Gly Asp Asp Phe Trp Cys Thr Asp 

260 265 270 

Pro Ser Gly Asp He Asn Gly Thr Tyr Trp Leu Gin Gly Cys His Met 

275 280 285 

Val His Cys Ala Tyr Asn Ser Leu Trp Met Gly Asn Phe He Gin Pro 

290 295 300 

Asp Trp Asp Met Phe Gin Ser Thr His Pro Cys Ala Glu Phe His Ala 
305 310 315 320 

Ala Ser Arg Ala lie Ser Gly Gly Pro He Tyr He Ser Asp Cys Val 

325 330 335 

Gly Gin His Asp Phe Asp Leu Leu Arg Arg Leu Val Leu Pro Asp Gly 

340 345 350 

Ser He Leu Arg Cys Glu Tyr Tyr Ala Leu Pro Thr Arg Asp Arg Leu 

355 360 365 

Phe Glu Asp Pro Leu His Asp Gly Lys Thr Met Leu Lys He Trp Asn 

370 375 380 

Leu Asn Lys Tyr Thr Gly He He Gly Ala Phe Asn Cys Gin Gly Gly 
385 390 395 400 

Gly Trp Cys Arg Glu Thr Arg Arg Asp Gin Cys Phe Ser Gin Cys Val 

405 410 415 

Asn Thr Leu Thr Ala Thr Thr Asn Pro Asn Asp Val Glu Trp Asn Ser 

420 425 430 

Gly Asn Asn Pro He Ser He Glu Asn Val Glu Glu Phe Ala Leu Phe 

435 440 445 

Leu Ser Gin Ser Lys Lys Leu Val Leu Ser Gly Gin Asn Asp Asp Leu 

450 455 460 

Glu He Thr Leu Glu Pro Phe Lys Phe Glu Leu He Thr Val Ser Pro 
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465 470 475 480 

Val Val Thr lie Glu Gly Ser Ser Val Gin Phe Ala Pro lie Gly Leu 

485 490 495 

Val Asn Met Leu Asn Thr Ser Gly Ala He Arg Ser Leu Val Tyr His 

500 505 510 

Glu Glu Ser Val Glu He Gly Val Arg Gly Ala Gly Glu Phe Arg Val 

515 520 525 

Tyr Ala Ser Lys Lys Pro Val Ser Cys Lys He Asp Gly Glu Asp Val 

530 535 540 

Glu Phe Gly Tyr Glu Glu Ser Met Val Met Val Gin Val Pro Trp Ser 
545 550 555 560 

Ala Pro Glu Gly Leu Ser Ser He Lys Tyr Leu Phe 
565 570 572 



<210> 4 
<211> 1762 
<212> DNA 

<213> Brass ica napus 

<220> 

<221> CDS 

<222> (1)...(1719) 



<400> 4 

ttg gaa gaa aaa acg ccg ccg gga 
Leu Glu Glu Lys Thr Pro Pro Gly 

5 

acg tgg gat gcg ttt tat ttg acg 
Thr Trp Asp Ala Phe Tyr Leu Thr 



ate gtc gat aag ttc ggg tgg tgc 
He Val Asp Lys Phe Gly Trp Cys 

10 15 
gtg aac cct gac gga gtt cat aag 
Val Asn Pro Asp Gly Val His Lys 



miE#¥ 1 1 



#^2 10 — 351246 

20 25 30 

ggt gtt aag tgt etc gtc gac ggt ggt tgt ccg ccg gga ttg gtc eta 144 

Gly Val Lys Cys Leu Val Asp Gly Gly Cys Pro Pro Gly Leu Val Leu 

35 40 45 

ate gac gac ggt tgg caa teg att gga cat gac tec gat ggt ate gat 192 

He Asp Asp Gly Trp Gin Ser lie Gly His Asp Ser Asp Gly He Asp 

50 55 60 

gtt gaa ggg atg agt tgt ace gtc gee ggg gag caa atg cct tgc agg 240 

Val Glu Gly Met Ser Cys Thr Val Ala Gly Glu Gin Met Pro Cys Arg 

65 70 75 80 

ctt ccg aaa ttt caa gag aac ttc aag ttc aga gac tac gtc tct ccg 288 

Leu Pro Lys Phe Gin Glu Asn Phe Lys Phe Arg Asp Tyr Val Ser Pro 

85 90 95 

aaa gac aaa aac gaa gtc ggg atg aaa get ttc gtc aga gat ctg aaa 336 

Lys Asp Lys Asn Glu Val Gly Met Lys Ala Phe Val Arg Asp Leu Lys 

100 105 110 

gaa gaa ttc tec acc gtt gat tac ate tac gtc tgg cac gcg ctt tgc 384 

Glu Glu Phe Ser Thr Val Asp Tyr He Tyr Val Trp His Ala Leu Cys 

115 120 125 

ggy tac tgg ggw ggt ctt cgt ccc gga get cct act ctt ccg ccs tcr 432 

Gly Tyr Trp Gly Gly Leu Arg Pro Gly Ala Pro Thr Leu Pro Pro Ser 

130 135 140 

act att gtc cgr cca gag etc teg ccg ggg ctt aag ttg acg atg caa 480 

Thr He Val Arg Pro Glu Leu Ser Pro Gly Leu Lys Leu Thr Met Gin 

145 150 155 160 

gat etc gee gtt gat aag ate ate gat acc gga ate gga ttc gtc teg 528 

Asp Leu Ala Val Asp Lys He He Asp Thr Gly He Gly Phe Val Ser 

165 170 175 

ccg gac atg gcg aac gag ttt tac gaa ggt ctt cac tct cat ctt caa 576 
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Pro Asp Met Ala Asn Glu Phe Tyr Glu Gly Leu His Ser His Leu Gin 

180 185 190 

aac gtc ggc att aac ggc gtt aaa gtt gac gtt ate cac ata ctg gag 624 
Asn Val Gly He Asn Gly Val Lys Val Asp Val He His He Leu Glu 

195 200 205 

atg ttg tgc gag aaa tat ggc ggg aga gtt gac ttg get aaa get tac 672 
Met Leu Cys Glu Lys Tyr Gly Gly Arg Val Asp Leu Ala Lys Ala Tyr 

210 215 220 

ttc aag gcg tta acg teg tea gtg aat aag cat ttt gac ggc aac gec 720 
Phe Lys Ala Leu Thr Ser Ser Val Asn Lys His Phe Asp Gly Asn Ala 
225 230 235 240 

gtt ate gee age atg gag cac tgt aat gac ttc atg ttc ctt gga acc 768 
Val lie Ala Ser Met Glu His Cys Asn Asp Phe Met Phe Leu Gly Thr 

245 250 255 

gaa gec ate tct eta ggt cgt gtc ggt gat gac ttt tgg tgc acg gat 816 
Glu Ala He Ser Leu Gly Arg Val Gly Asp Asp Phe Trp Cys Thr Asp 

260 265 270 

cca tct ggc gac att aac ggc acg tat tgg ctg caa gga tgt cac atg 864 
Pro Ser Gly Asp He Asn Gly Thr Tyr Trp Leu Gin Gly Cys His Met 

275 280 285 

gtc cac tgt gee tac aac agt ctt tgg atg gga aat ttc ate cag cct 912 
Val His Cys Ala Tyr Asn Ser Leu Trp Met Gly Asn Phe He Gin Pro 

290 295 300 

gat tgg gac atg ttt cag tec aca cat cct tgt get gag ttc cat get 960 
Asp Trp Asp Met Phe Gin Ser Thr His Pro Cys Ala Glu Phe His Ala 
305 310 315 320 

get tea cgt gee ate tec ggt ggg ccc att tac ate age gat tgt gtg 1008 
Ala Ser Arg Ala He Ser Gly Gly Pro He Tyr He Ser Asp Cys Val 
325 330 335 
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ggc cag cac gat ttc gat etc ttg agg aga etc gtt ttg cct gac ggt 1056 

Gly Gin His Asp Phe Asp Leu Leu Arg Arg Leu Val Leu Pro Asp Gly 

340 345 350 

teg att ttg agg tgt gag tac tat get etc cca act cgt gac cgt etc 1104 

Ser He Leu Arg Cys Glu Tyr Tyr Ala Leu Pro Thr Arg Asp Arg Leu 

355 360 365 

ttt gaa gac cct ctt cat gat ggc aaa ace atg etc aag att tgg aac 1152 

Phe Glu Asp Pro Leu His Asp Gly Lys Thr Met Leu Lys lie Trp Asn 

370 375 380 

ttg aac aag tac act gga ate ate gga gca ttc aac tgt caa gga gga 1200 

Leu Asn Lys Tyr Thr Gly He He Gly Ala Phe Asn Cys Gin Gly Gly 

385 390 395 400 

gga tgg tgc aga gaa act cga cgc gac caa tgc ttc tec caa tgc gtt 1248 

Gly Trp Cys Arg Glu Thr Arg Arg Asp Gin Cys Phe Ser Gin Cys Val 

405 410 415 

aac acg tta acc gee aca aca aat cct aat gac gtt gaa tgg aac agt 1296 

Asn Thr Leu Thr Ala Thr Thr Asn Pro Asn Asp Val Glu Trp Asn Ser 

420 425 430 

ggg aac aac ccg ate tec att gaa aac gtt gaa gag ttt get ttg ttc 1344 

Gly Asn Asn Pro He Ser lie Glu Asn Val Glu Glu Phe Ala Leu Phe 

435 440 445 

ttg tct caa tec aag aag ctt gtg ttg tec ggg caa aac gat gat etc 1392 

Leu Ser Gin Ser Lys Lys Leu Val Leu Ser Gly Gin Asn Asp Asp Leu 

450 455 460 

gag ate aca tta gag ccc ttc aag ttc gag etc ate act gtc tea cca 1440 

Glu He Thr Leu Glu Pro Phe Lys Phe Glu Leu He Thr Val Ser Pro 

465 470 475 480 

gtt gtc acc att gag ggc agt teg gtt cag ttt get cca ate gga ttg 1488 

Val Val Thr He Glu Gly Ser Ser Val Gin Phe Ala Pro He Gly Leu 
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485 490 495 

gtt aac atg ctt aac act age ggt gcg att cga tec ttg gtt tat cat 1536 
Val Asn Met Leu Asn Thr Ser Gly Ala He Arg Ser Leu Val Tyr His 

500 505 510 

gag gaa tec gtt gag ate ggt gtt cgt ggt get gga gaa ttc agg gtt 1584 
Glu Glu Ser Val Glu He Gly Val Arg Gly Ala Gly Glu Phe Arg Val 

515 520 525 

tat gca teg aag aaa cct gtg age tgc aag att gat ggt gaa gat gtt 1632 
Tyr Ala Ser Lys Lys Pro Val Ser Cys Lys He Asp Gly Glu Asp Val 

530 535 540 

gag ttt ggg tac gaa gag tea atg gtg atg gtt caa gtg cct tgg tct 1680 
Glu Phe Gly Tyr Glu Glu Ser Met Val Met Val Gin Val Pro Trp Ser 
545 550 555 560 

gca cca gag ggt ttg tct tct att aag tat ttg ttt tag agttatttaa 1729 
Ala Pro Glu Gly Leu Ser Ser He Lys Tyr Leu Phe 

565 570 
ggtgcttaat tgaaaaaaaa aaaaaaaaaa aaa 1762 

[01] 

5' -%.%6tf&Wfc < £J:5 (C^U mRNAlCfctf £i&ggB^J£^LTV^ 0 
UteRNAlC V Z> V =7 */ £zjtl/T33 l Jx DNA IZ V > T tt^ ^ > Klffi ^ t" 
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fflx.t£> # (Br ass i ca juncea) % ^ (Brassica napus)^(D7^^-^- 

^hfci yfflj*v*«&5MK©affl|»#fc u J: yRNA&Si 

SrSfUffi"*- *ifc#T*£*. iCDi^tCUTW&tifejKUAaSr^-rSRNAj^feji^ 
CD*SsK:J:»;cDNA&^-rS„ St^filf^JCtt, rPIR©cpNA-&«^-y h Srffjffl-T 
Slt^T-tS. taSacDNA^^Mi: IT, ffi^^T^SftS&SHI^J&iSJc 
unR^Sti-fb^*3tifc*U i5!^Utf K&:/9>f v-JcMv^TPCR&fr 
£&C J; »J, DN Afcifipa-TSo $/^(Brassica juncea)fi^ 

(DcdM^mMH IT, TSBU X h 1 Kl^StlS >^-f "7-3£4£M^T 

rBBj5# #2 -e ^ s *i s *sbb^f © -5 i e> 2654 £.~g(D m.m t* * s *i s 

4 y^SB^J5:3- Kt&fciSHtfU&^f S^7-r ,7 -;*^JSB*ifc : ^^|©;^- 

^stisatiiBB^i© e> 134^ e> 2467* ^©fistia tizi&mmm-fr 

bi6:S7 7>f;-^iiI^j ©DNA («T, *DNAfc8B-r. ) 
ipI1-£lc«, T8BU ^ h l ®^9>f , v-5i:6-e^StiSiaSffi^e>3&**y =f 

Jfifi$ tl^DNAli TMolecular CloningrA Laboratory Manual 2nd editionj ( 
1989), Cold Spring Harbor Laboratory Press, TCurrent Protocols In Molec 
ular Biologyj (1987) , John Wiley & Sons, Inc. ISBN0-471-50338-X^CfB^£ 
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Atf)i&3£|I!#J(5Dflifg&, F. Sanger, S.Nicklen, A. R.Coulson^, Proceedings of Na 
tional Academy of Science U.S.A. (1977) ,74,5463K-5467K^lCfB^3 *l£ 
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